Statistical Methods
The sequences (Supplementary Tables 1 and 2 , www.biol.sc.edu/~austin) were translated and aligned using the Prank program (1) , and the alignment was imposed on the DNA sequences.
Sequences containing undetermined nucleotides, premature stop codons and /or gaps were excluded from the analysis; partial sequences and laboratory strain sequences were also excluded from the analysis. Using the MEGA 4.0 program (2), we calculated the number of synonymous substitutions per synonymous site (d S ) and the number of nonsynonymous substitutions per nonsynonymous site (d N ) by the method of Li (3) . This method was used because it takes into account the effect of transitional bias, which is particularly important in the case of 2-fold degenerate sites (3). The synonymous nucleotide diversity (symbolized π S ) is defined as the mean of d S for all pairwise comparisons among a set of sequences, while the nonsynonymous nucleotide diversity (symbolized π N ) is the mean of d N for all pairwise comparisons among a set of sequences. Standard errors of π S and π N were estimated by the bootstrap method (4).
In each of the viruses, gene diversity ("heterozygosity") was estimated at each polymorphic site by the formula:
where n is the number of alleles and x i is the frequency of the i th allele in the set of sample sequences analyzed (5, p. 177) . In coding regions, single-nucleotide polymorphisms (SNPs) were classified either as synonymous or nonsynonymous depending on their effect of the encoded amino acid sequence. Ambiguous sites were excluded from these analyses. The latter included sites at which both synonymous and nonsynonymous variants occurred in the set of sequences analyzed. Also excluded were certain polymorphic sites within codons with two or more polymorphic sites, when the polymorphism could be considered synonymous or nonsynonymous depending on the pathway taken by evolution. (For example, consider the two codons CTA and TTT. A mutation C→T in the first position would be synonymous if there were A in the third position, but not if there were T in the third position). Comparing gene diversities at synonymous and nonsynonymous polymorphic site provides evidence of ongoing purifying selection against slightly deleterious variants present in a population, since purifying selection will reduce the frequency of slightly deleterious nonsynonymous variants in comparison to synonymous variants in the same genes (6) (7) (8) (9) .
Gene diversities were not normally distributed. Therefore, in testing for differences in mean gene diversity between synonymous and nonsynonymous SNP sites, randomization tests were used. In each test, 1,000 pseudo-datasets were created by sampling (with replacement) from the data; a difference between two categories was considered significant at the α level if it was greater than the absolute value of 100(1-α) % of the differences observed between the same categories in the pseudo-datasets.
The amino acid positions in HA at which a residue not seen in our sample of H1N1 (pre-2009) was fixed (i.e., at 100% frequency) in our sample of H1N1 (2009) were mapped on the crystal structure of HA from H1N1 (2009) (10) using RasTop version 2.2 (www.geneinfinity.org/rastop/).
